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(54) Guardrail terminal 

(57) A guardrail terminal (1 ) having a number of ver- 
tical supporting members (4) fixed into the ground one 
after the other along the edge (3) of the road; a curved 
or straight first transverse horizontal retaining member 
(5) fixed to the vertical supporting members (4) at a giv- 
en height off the ground, and curving in the horizontal 
plane so as to extend gradually away from the edge (3) 
of the road, as of the end of the guardrail (2); and a 
curled second transverse horizontal retaining member 


(6), which projects from the terminal end (5a) of the first 
transverse horizontal retaining member (5), curves back 
in the horizontal plane towards the first transverse hor- 
izontal retaining member (5), and is fixed by its own ter- 
minal end (6a) to the start end (5a) orto an intermediate 
portion of the first transverse horizontal retaining mem- 
ber (5), so as to form, together with the first transverse 
horizontal retaining member, a substantially tear- 
shaped collapsible annular member (7). 
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Description 

[0001 ] The present invention relates to a guardrail ter- 
minal. 

[0002] More specifically, the present invention relates 
to a metal-guardrail terminal, to which the following de- 
scription refers purely by way of example. 
[0003] As is known, metal guardrails normally com- 
prise a number of vertical supporting posts fixed into the 
ground one after the other along the edge of a road; and 
a number of transverse horizontal retaining members 
fixed to the vertical supporting posts one after the other 
to form a straight longitudinal retaining strip extending 
continuously along the edge of the road at a given height 
off the ground. 

[0004] When the guardrail starts at a fork in the road 
or alongside particularly hazardous obstacles, the start 
end of the guardrail is normally covered with safety 
structures for retaining or redirecting vehicles towards 
the centre of the road, depending on whether the impact 
trajectory of the vehicle against the end of the guardrail 
is tangent or not to the uardrail, and with deceleration 
obviously below current regulation thresholds. 
[0005] Safety structures for the above purpose are 
normally referred to as "guardrail terminals", and nor- 
mally comprise a reinforced-concrete base at ground 
level; a number of vertical supporting posts arranged 
successively in a U on the reinforced-concrete base, 
starting from the end of the guardrail; a number of pro- 
grammed-yield anchoring bolts for securing each verti- 
cal supporting post firmly to the reinforced-concrete 
base; and a number of collapsible horizontal longitudinal 
members fixed telescopically one after the other to the 
vertical supporting posts to form a collapsible, substan- 
tially horseshoe-shaped horizontal beam, i.e. U-shaped 
in a horizontal plane. 

[0006] Another commonly used type of guardrail ter- 
minal comprises a prismatic, triangular-based tank 
made of plastic material, anchored to the ground imme- 
diately upstream from the start end of the guardrail, and 
filled with water to absorb the impact of the vehicle. 
[0007] Another type of guardrail terminal comprises a 
thin metal tubular member fixed vertically and directly to 
the vertical supporting post at the end of the guardrail. 
[0008] The first type of guardrail terminal described 
above has the drawback of being extremely expensive 
to produce, and of failing to effectively absorb the kinetic 
energy of the vehicle in collisions involving a vehicle 
travelling on the other side of the road, i.e. when the 
vehicle is travelling on the opposite side of the road to 
the edge bounded by the guardrail, and strikes the rear 
of the terminal, possibly after scraping against the end/ 
initial portion of the guardrail. 

[0009] Though decidedly cheaper to produce, the oth- 
er guardrail terminals described above provide for fairly 
poor absorption of the kinetic energy of the vehicle, and 
are therefore only suitable for installation on slow roads. 
[0010] It is an object of the present invention to pro- 


vide a guardrail terminal designed to eliminate the draw- 
backs typically associated with known types. 
[0011] According to the present invention, there is 
provided a guardrail terminal, characterized by compris- 

5 ing a number of vertical supporting members fixed to the 
ground one after the other along the edge of the road; 
a first transverse horizontal retaining member fixed to 
the vertical supporting members at a given height off the 
ground, and positioned in the horizontal plane so as to 

io extend gradually away from the edge of the road, as of 
the end of the guardrail; and a curled second transverse 
horizontal retaining member, which projects from the 
terminal end of said first transverse horizontal retaining 
member, curves back in the horizontal plane towards 

is said first transverse horizontal retaining member, and is 
fixed by its own terminal end to the start end or to an 
intermediate portion of said first transverse horizontal 
retaining member, so as to form, together with the first 
transverse horizontal retaining member, a substantially 

20 tear-shaped collapsible annular member. 

[0012] A non-limiting embodiment of the present in- 
vention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 


25 


30 


Figure 1 shows a view in perspective of a guardrail 
terminal in accordance with the teachings of the 
present invention; 

Figure 2 shows a front view of the Figure 1 guardrail 
terminal; 

Figure 3 shows a plan view of the Figure 1 guardrail 
terminal. 


[0013] Number 1 in the accompanying drawings indi- 
cates as a whole a guardrail terminal designed for as- 

35 sembly to the end of a known metal guardrail 2 extend- 
ing along the edge 3 of any asphalted road or similar. 
[0014] Two specular terminals 1 may obviously also 
be assembled one after the other and connected to each 
other to form a short safety barrier surrounding small- 

40 sized obstacles, such as large trees or reinforced-con- 
crete posts, along edge 3 of the road. 
[0015] Terminal 1 substantially comprises a number 
of vertical supporting members 4 fixed into the ground 
one after the other along edge 3 of the road; a curved 

45 first transverse horizontal retaining member 5 fixed to 
vertical supporting members 4 at a given height off the 
ground, and curving, in a horizontal plane and with a 
preferably, though not necessarily, constant radius of 
curvature, gradually away from edge 3 of the road as of 

so the end of guardrail 2; and a curled second transverse 
horizontal retaining member 6, which projects from the 
terminal end 5a of transverse horizontal retaining mem- 
ber 5, curves back with a variable radius of curvature in 
the horizontal plane towards first transverse horizontal 

55 retaining member 5, and is fixed by its own terminal end 
6a to the start end 5b or to an intermediate portion of 
transverse horizontal retaining members, so as to form, 
together with transverse horizontal retaining member 5, 
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. a substantially tear-shapedcollapsible annular member 
7. 

[001 6] More specifically, in the example shown, termi- 
nal 1 is designed for assembly to the end of guardrail 2, 
so that the start end 5b of transverse horizontal retaining 
member 5 can be fixed directly, by bolts or similar fas- 
tening systems, to the end of the last transverse hori- 
zontal retaining member 8 of guardrail 2. 
[0017] With reference to Figures 1 and 3, in the ex- 
ample shown, vertical supporting members 4 are three 
in number, and are fixed into the ground one after the 
other along edge 3 of the road along a curved path T, 
which extends gradually away from edge 3 of the road, 
as of the end of guardrail 2. 

[001 8] More specifically, the three vertical supporting 
members 4 are fixed into the ground and so spaced 
apart that a first vertical supporting member 4 supports 
terminal end 5a of transverse horizontal retaining mem- 
ber 5, while the other two vertical supporting members 

4 support the central portion of transverse horizontal re- 
taining member 5. 

[0019] In the example shown, the vertical supporting 
member 4 supporting terminal end 5a of transverse hor- 
izontal retaining member 5 is defined by a U -section 
metal bar 9 driven directly into the ground in a vertical 
position, and fixed at the top end directly to transverse 
horizontal retaining member 5 by bolts, rivets, or similar 
fastening systems. 

[0020] Each of the other two vertical supporting mem- 
bers 4 is defined by a U-section metal bar 9 driven di- 
rectly into the ground in a vertical position, and by a col- 
lapsible spacer member 1 0 interposed between the top 
end of metal bar 9 and the body of transverse horizontal 
retaining member 5. In the example shown, collapsible 
spacer member 1 0 is fixed stably to transverse horizon- 
tal retaining members by rivets or similar fastening sys- 
tems, and is fixed to the top end of metal bar 9 by through 
bolts inserted inside slots formed in programmed-defor- 
mation portions of collapsible spacer member 10. 
[0021] Preferably, though not necessarily, vertical 
supporting members 4 are provided with a twist plate 1 1 
connecting metal bars 9 of the three vertical supporting 
members 4 in known manner to one another and to the 
ground and/or transverse horizontal retaining members 

5 and 6, to prevent the bodies of metal bars 9 from twist- 
ing, in the event of impact by a vehicle, and so impairing 
the ability of the bodies to discharge mechanical stress 
to the ground. 

[0022] In the example shown in Figures 1, 2 and 3, 
curved transverse horizontal retaining member 5 is de- 
fined by a single segment 12 of corrugated sheet metal 
with a W-shaped cross section or three longitudinal ridg- 
es (also known as three-ridge section), which curves in 
the horizontal plane with a constant radius of curvature 
r t preferably, though not necessarily, ranging between 
14 and 15 metres. Alternatively, a sheet metal segment 
12 with a variable radius of curvature ^ may obviously 
also be used. 


[0023] In the example .shown,, curled transverse horir-. 
zontal retaining member 6 is defined by three segments 
of W- or three-ridge-section corrugated sheet metal, the 
first of which, hereinafter indicated 13, defines an exten- 

5 sion of segment 12, and is bent substantially into an L 
in the horizontal plane, so that the central portion has a 
preferably, though not necessarily, constant radius of 
curvature r 2 ranging between 0.4 and 0.6 of a metre. 
[0024] It should be pointed out that, in the example 

10 shown, the end of segment 13 is fixed to the end of seg- 
ment 1 2 by a connecting member 1 4 for stably connect- 
ing two specularly positioned pieces of W- or three- 
ridge-section corrugated sheet metal. 
[0025] The second W- or three-ridge-section segment 

15 of corrugated sheet metal, hereinafter indicated 1 5, de- 
fines an extension of segment 1 3, to which it is fixed by 
rivets, self-locking bolts or similar fastening systems, 
and is bent substantially into a V in the horizontal plane, 
so that the central portion has a constant radius of cur- 

20 vature r 3 ranging between 0.4 and 0.6 of a metre. 

[0026] The third W- or three-ridge-section segment of 
corrugated sheet metal, hereinafter indicated 16, de- 
fines an extension of segment 1 5, to which it is fixed by 
rivets, self-locking bolts or similar fastening systems, 

25 and is bent substantially into an S in the horizontal plane, 
so that the first portion has a constant radius of curvature 
r 4 ranging between 3 and 4 metres, and the second por- 
tion has a constant radius of curvature r 5 substantially 
equal to radius of curvature r 1 of segment 12, so that 

30 part of the length of the second portion overlaps seg- 
ment 1 2. 

[0027] The second end of segment 16 obviously de- 
fines terminal end 6a of transverse horizontal retaining 
member 6, and is fixed directly to the body of segment 

35 12 by rivets, self-locking bolts or similar fastening sys- 
tems. In the example shown, the second end of segment 
16 is fixed directly onto the start end of segment 12, in 
turn defining the start end 5b of transverse horizontal 
retaining member 5. 

40 [0028] In a different embodiment not shown, segment 
1 6 may be straight, at least along the second portion, 
so that it only comes into direct contact with the surface 
of segment 12 close to the point at which it is fastened 
to the end of segment 12. 

45 [0029] In the example shown, corrugated sheet metal 
segments 13, 15 and 16 are all the same thickness, but 
sheet metal segments of different thicknesses may be 
used to maximize absorption of the kinetic energy of the 
vehicle as a function of the maximum deceleration to 

50 which the vehicle and occupants are subjected. 

[0030] Transverse horizontal retaining member 6 may 
obviously also be made of a single segment of W- or 
three-ridge-section corrugated sheet metal, at slightly 
higher production cost. 

55 [0031] Operation of terminal 1 is easily deducible from 
the above description and attached drawings, with no 
further explanation required. 

[0032] It should be stressed, however, that the shape 
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of transverse horizontal retaining members 5 and 6, i.e. 
the tear shape of collapsible annular member 7, effec- 
tively slows down the vehicle, in the event of impact, and 
provides, at the initial impact stage, for maximum decel- 
eration well below current safety regulation thresholds, s 
[0033] At the initial impact stage, in fact, the kinetic 
energy of the vehicle is absorbed solely by deformation 
of transverse horizontal retaining member 6; transverse 
horizontal retaining member 5 only being involved later, 
when transverse horizontal retaining member 6 is fully 10 
collapsed and has transferred all the mechanical stress 
to transverse horizontal retaining member 5. 
[0034] The curved shape of transverse horizontal re- 
taining member 5 also provides for redirecting the vehi- 
cle towards the centre of the road, even in the worst- 1$ 
case impact conditions, i.e. when the impact trajectory 2. 
of the vehicle is parallel to the normal travelling direction 
d. 

[0035] Conversely, in the above impact conditions, 
known guardrail terminals simply absorb all the kinetic 20 3. 
energy of the vehicle, with considerable deceleration, 
given the small amount of space available. 
[0036] Terminal 1 is so structured as to combine per- 
fectly with known metal guardrails 2, and provides for 
effective protection even in the event of impact by vehi- 25 4. 
cles travelling on the other side of the road. 
[0037] The advantages of terminal 1 are obvious: it 
provides for redirecting the vehicle towards the centre 
of the road, even in the worst possible conditions, and 
ensures, in any condition, deceleration well below cur- 30 
rent safety regulation thresholds. 

[0038] Guardrail terminal 1 as described and illustrat- 5. 
ed herein also has the big advantage of being made 
from elements derived from currently used metal guard- 
rails 2, thus greatly reducing production cost as com- 35 
pared with known terminals. 

[0039] Clearly, changes may be made to terminal 1 
as described and illustrated herein without, however, 
departing from the scope of the present invention. 
[0040] In particular, in a variation not shown, as op- 40 
posed to being curved, transverse horizontal retaining 
member 5 is straight, while still defining a substantially 
tear-shaped collapsible annular member 7 together with 
transverse horizontal retaining member 6. In this case, 
too, transverse horizontal retaining member 5 is obvi- 45 
ously positioned in the horizontal plane so as to extend 
gradually away from edge 3 of the road, as of the end 6. 
of guardrail 2. 


Claims 

1 . A guardrail terminal (1 ), characterized by compris- 
ing a number of vertical supporting members (4) 
fixed to the ground one after the other along the ss 7. 
edge (3) of the road; a first transverse horizontal re- 
taining member (5) fixed to the vertical supporting 
members (4) at a given height off the ground, and 


positioned in. the, horizontal plane.so.as to extend 
gradually away from the edge (3) of the road, as of 
the end of the guardrail (2); and a curled second 
transverse horizontal retaining member (6), which 
projects from the terminal end (5a) of said first trans- 
verse horizontal retaining member (5), curves back 
in the horizontal plane towards said first transverse 
horizontal retaining member (5), and is fixed by its 
own terminal end (6a) to the start end (5a) or to an 
intermediate portion of said first transverse horizon- 
tal retaining member (5), so as to form, together with 
the first transverse horizontal retaining member, a 
substantially tear-shaped collapsible annular mem- 
ber (7). 

A guardrail terminal as claimed in Claim 1 , charac- 
terized in that said first transverse horizontal re- 
taining member (5) is curved. 

A guardrail terminal as claimed in Claim 2, charac- 
terized in that said first transverse horizontal re- 
taining member (5) is curved in the horizontal plane 
with a constant radius of curvature (r^. 

A guardrail terminal as claimed in any one of the 
foregoing Claims, characterized in that said first 
transverse horizontal retaining member (5) com- 
prises at least one segment (12) of corrugated 
sheet metal with a three-ridge or W-shaped cross 
section. 

A guardrail terminal as claimed in any one of the 
foregoing Claims, characterized in that said sec- 
ond transverse horizontal retaining member (6) 
comprises an initial portion (1 3) fixed to the terminal 
end (5a) of said first transverse horizontal retaining 
member (5), and bent substantially into an L in the 
horizontal plane, so as to have, centrally, a given 
constant radius of curvature (r 2 ); an intermediate 
portion (15) bent substantially into a V in the hori- 
zontal plane, so as to have, centrally, a given con- 
stant radius of curvature (r 3 ); and an appropriately 
shaped end portion (16), the end of which is fixed 
directly to said first transverse horizontal retaining 
member (5). 

A guardrail terminal as claimed in Claim 5, charac- 
terized in that the end portion (16) of said second 
transverse horizontal retaining member (6) is bent 
substantially into an S in the horizontal plane, so 
that its first portion has a given first radius of curva- 
ture (r 4 ), and its second portion has a given second 
radius of curvature (r 5 ). 

A guardrail terminal as claimed in Claim 6, charac- 
terized i n that the second portion of the end portion 
(16) of said second transverse horizontal retaining 
member (6) has a radius of curvature (r 5 ) substan- 
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tially.equaLto the radius of curvature (r r ) of said first .. . , ... ... 

transverse horizontal retaining member (5), so that 
a portion of the length of the second portion over- 
laps the first transverse horizontal retaining mem- 
ber. 5 

A guardrail terminal as claimed in any one of Claims 
5 to 7, characterized in that said initial portion (13), 
said intermediate portion (15), and said end portion 
(16) of said second transverse horizontal retaining 10 
member (6) are defined by at least one segment 
(13, 15, 16) of corrugated sheet metal with a triple- 
ridge or W-shaped cross section. 
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